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(57) ABSTRACT

A backlight assembly and a display device including the
backlight assembly include a light source which emits light, a
light guide plate disposed adjacent to the light source and
which receives the light emitted from the light source, a light
source supporter including a bottom plane including a first
region and a second region, and a first receiving unit including
abottom surface and a side wall. The light source and the light
guide plate are disposed on the first region of the bottom
plane, the second region extends from a portion of the first
region on which the light source is disposed, the bottom
surface is disposed opposite the light guide plate, and the side
wall is disposed at an end portion of the bottom surface along
a direction perpendicular to a plane defined by the bottom
surface.
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BACKLIGHT ASSEMBLY AND DISPLAY
DEVICE INCLUDING THE SAME

This application is a continuation of U.S. patent applica-
tion Ser. No. 12/696,948, filed on Jan. 29, 2010, which claims
priority to Korean Patent Application No. 2009-0007034,
filed on Jan. 29, 2009, and all the benefits accruing therefrom
under 35 U.S.C. §119, the content of which in its entirety is
herein incorporated by reference.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a backlight assembly and a
display device including the backlight assembly. More par-
ticularly, the present invention relates to a backlight assembly
that effectively discharges heat generated from a light source
therein, and a display device having the backlight assembly.

(2) Description of the Related Art

In general, liquid crystal display devices are often used due
to a variety of features, such as light weight, slim shape, low
power consumption, full-color implementation and high
resolution, for example. Specifically, for example, liquid
crystal display devices are utilized in computers, laptop com-
puters, portable digital assistants (“PDAs”), telephones, tele-
vision (“TV”) sets, audio/video devices and other similar
devices. In liquid crystal display devices, light transmission is
controlled, based on image signals applied to control switches
disposed in a matrix pattern, to display images on liquid
crystal display panels of the devices.

However, a liquid crystal display device is not a self light-
emitting device, and thus, requires a light source such as a
backlight, for example. The backlight for the liquid crystal
display device may be an edge type backlight or a direct type
backlight, based on a position of the light source in the back-
light.

More specifically, in the edge type backlight, for example,
the light source is disposed at an end portion of the liquid
crystal display panel, such that light emitted from the light
source is radiated to the liquid crystal display panel through a
transparent waveguide plate disposed below the liquid crystal
display panel. The edge type backlight provides good light
uniformity, has a substantially extended life span and can
easily be included in a thin display device. In general, the
edge type backlight is employed in a medium-size or small-
size liquid crystal display panel.

On the other hand, in the direct type backlight, light sources
are typically disposed below the liquid crystal display panel
such that light emitted from the light source is radiated over an
entire surface of the liquid crystal display panel. The direct
type backlight provides high luminance and can generally be
employed in a large-size or medium-size liquid crystal dis-
play panel.

In a conventional backlight, a cold cathode fluorescent
lamp may be used as a light source. Recently, research has
been conducted into using a light emitting diode as the light
source, since the light emitting diode has various properties
such as long life span, lower power consumption, light weight
and thin shape, for example. However, the light emitting
diode generates a substantial amount of heat. Therefore, a
reliability of electric circuits is degraded, due to an increase in
the internal temperature of a backlight assembly caused by
heat generated from the light emitting diode. In addition,
deformation of parts or cases is caused due to thermal stresses
caused by an internal temperature gradient.

BRIEF SUMMARY OF THE INVENTION

An aspect of the present invention relates to a display
device including a light source which emits light, a light guide
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plate disposed adjacent to the light source and which receives
the light emitted from the light source, a light source sup-
porter including a bottom plane including a first region and a
second region, and a first receiving unit including a bottom
surface and a side wall. In an exemplary embodiment, the
light source and the light guide plate are disposed on the first
region of the bottom plane, the second region extends from a
portion of the first region on which the light source is dis-
posed, the bottom surface is disposed opposite the light guide
plate, and the side wall is disposed at an end portion of the
bottom surface along a direction perpendicular to a plane
defined by the bottom surface.

In an exemplary embodiment, the light source may include
a printed circuit board and a light emitting diode.

In an exemplary embodiment, an inner space may be
formed on the second region and between the light source and
the side wall of the first receiving unit.

In an exemplary embodiment, the light source supporter
may further include a bent portion disposed on an end portion
of'the second region of the light source supporter.

In an exemplary embodiment, the backlight assembly may
further include a middle frame and at least a portion of the
middle frame may be disposed in the inner space.

In an exemplary embodiment, the middle frame may
include a U-shaped portion, and at least a portion of the
U-shaped portion of the middle frame may be disposed in the
inner space.

In an exemplary embodiment, the middle frame may fur-
ther include a bent portion connected to the U-shaped portion
and disposed on an optical sheet disposed on the light source
and the light guide plate.

In an exemplary embodiment, the light source supporter
may include a metal plate.

In another exemplary embodiment, the light source sup-
porter may include aluminum.

Inan exemplary embodiment, the second region of the light
source supporter may extend from the light source and pro-
vide a heat dissipation path for the backlight assembly.

In an exemplary embodiment, the light source supporter
may contact the first receiving unit and dissipate heat.

In an exemplary embodiment, the bent portion of the sec-
ond region may be disposed along the side wall of the first
receiving unit and contact the side wall.

In an exemplary embodiment, a hole may be formed in the
bottom surface of the first receiving unit, and the light source
supporter may further include a protrusion disposed in the
hole.

In another exemplary embodiment, a liquid crystal display
includes a liquid crystal panel, a backlight assembly and a
second receiving unit. The liquid displays an image. The
backlight assembly includes a light source disposed adjacent
to an edge portion of the liquid crystal panel, a light guide
plate disposed adjacent to the light source and which emits
light to the liquid crystal panel, an optical sheet disposed
between the light guide plate and the liquid crystal panel, a
first receiving unit including a bottom surface and a side wall
and which accommodates the light source, the light guide
plate and the optical sheet and a light source supporter which
supports the light source and the light guide plate, the light
source and the light guide disposed on a first region of the
light source supporter. The second receiving unit covers at
least a portion of the edge portion of the liquid crystal panel
and the side wall of the first receiving unit.

In an exemplary embodiment, the light source supporter
may include a second region extending from the first region of
the light source supporter.
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In an exemplary embodiment, a gap may be formed on the
second region of the light source supporter and between an
end portion of the second region and the light source.

In an exemplary embodiment, the liquid crystal display
may further include a third receiving unit covering at least a
portion of the optical sheet and the liquid crystal panel, and at
least a portion of the third receiving unit may be disposed in
the gap.

In an exemplary embodiment, the third receiving unit may
include a U-shaped portion disposed in the gap.

In an exemplary embodiment, the light source supporter
may include metallic material.

In another exemplary embodiment, the light source sup-
porter may include aluminum.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects and features of the present
invention will become more readily apparent by describing in
further detail embodiments thereof with reference to the
accompanying drawings, in which:

FIG. 1 is an exploded perspective view of an exemplary
embodiment of a display device according to the present
invention;

FIG. 2 is a partial cross-sectional view taken along line
A-A'of FIG. 1,

FIGS. 3 to 5 are partial cross-sectional views showing
additional exemplary embodiments of a metal plate of the
display device shown in FIG. 2;

FIG. 6 is an exploded perspective view of another exem-
plary embodiment of a display device according to the present
invention;

FIG. 7 is a partial cross-sectional view taken along line
B-B' of FIG. 6; and

FIG. 8 is a partial cross-sectional view showing another
exemplary embodiment of a metal plate of the display device
shown in FIG. 7,

DETAILED DESCRIPTION OF THE INVENTION

The invention now will be described more fully hereinafter
with reference to the accompanying drawings, in which vari-
ous embodiments are shown. This invention may, however, be
embodied in many different forms, and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art. Like reference numerals
refer to like elements throughout.

It will be understood that when an element is referred to as
being “on” another element, it can be directly on the other
element or intervening elements may be present therebe-
tween. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening ele-
ments present. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
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below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present invention.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “comprises” and/or “comprising,”
or “includes” and/or “including” when used in this specifica-
tion, specity the presence of stated features, regions, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, regions, integers, steps, operations, elements, compo-
nents, and/or groups thereof.

Furthermore, relative terms, such as “lower” or “bottom”
and “upper” or “top,” may be used herein to describe one
element’s relationship to another element as illustrated in the
Figures. It will be understood that relative terms are intended
to encompass different orientations of the device in addition
to the orientation depicted in the Figures. For example, if the
device in one of the figures is turned over, elements described
as being on the “lower” side of other elements would then be
oriented on “upper” sides of the other elements. The exem-
plary term “lower,” can therefore, encompasses both an ori-
entation of “lower” and “upper,” depending on the particular
orientation of the figure. Similarly, if the device in one of the
figures is turned over, elements described as “below” or
“beneath” other elements would then be oriented “above” the
other elements. The exemplary terms “below” or “beneath”
can, therefore, encompass both an orientation of above and
below.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

One or more embodiments are described herein with ref-
erence to cross section illustrations that are schematic illus-
trations of idealized embodiments. As such, variations from
the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not be
construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated in
the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present claims.

Hereinafter, one or more exemplary embodiments of the
present invention will be described in further detail with
reference to the accompanying drawings.

FIG. 1 is an exploded perspective view of an exemplary
embodiment of a display device according to the present
invention. FIG. 2 is a partial cross-sectional view taken along
line A-A' of FIG. 1.

Referring to FIGS. 1 and 2, a liquid crystal display
(“LCD”) device includes a display assembly 1000 disposed in
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an upper portion of the LCD device and a backlight assembly
2000 disposed in a lower portion of the LCD device.

The display assembly 1000 includes a liquid crystal (“LLC”)
panel 200, a driver circuit 300 including a first driver circuit
300q and a second driver circuit 3005, and a second receiving
unit 100.

The L.C panel 200 includes a color filter substrate 210 and
a thin film transistor (“TFT”) substrate 220. The color filter
substrate 210 includes red, green and blue (“RGB”) pixels,
which are disposed using a thin film process and generate a
predetermined color when light passes through the RGB pix-
els. A common electrode, including a transparent conductive
material such as indium thin oxide (“ITO”) or indium zinc
oxide (“IZ0”), for example, is disposed on an outer surface of
the color filter substrate 210.

The TFT substrate 220 is a transparent glass substrate on
which thin film transistors are disposed in a matrix pattern. A
source terminal of each ofthe TFT's is connected to a data line,
and a gate terminal of the each of the TFTs is connected to a
gate line. In addition, a drain terminal of each of the TFTs is
connected to a pixel electrode, which is a transparent elec-
trode including a transparent conductive material. When an
electrical signal is applied to the data line and gate line, each
of'the TFTs is turned on or off to apply an electrical signal to
drive a pixel connected to the drain terminal. Specifically,
when electric power is applied to the gate terminal and source
terminal of the TFT substrate 220 to turn the TFT on, an
electric field is generated between the pixel electrode and the
common electrode of the color filter substrate 210. Thus,
liquid crystal molecules in the L.C panel disposed between the
TFT substrate 220 and the color filter substrate 210 changes
their orientation and light transmissivity is changed accord-
ing to the change of the orientation, thereby displaying a
desired image.

The driver circuit 300 connected to the LC panel 200
includes a data-side printed circuit board (“PCB”) 310a,
which may include a control integrated circuit (“IC”) and
apply a predetermined data signal to the data line of the TFT
substrate 220, a gate-side printed circuit board 3105 which
may include a control integrated circuit and apply a gate
signal to the gate line of the TFT substrate 220, a data-side
flexible printed circuit board (“FPCB”) 330a which has an
exposed ground pattern and connects the TFT substrate 220 to
the data-side printed circuit board 310a, and a gate-side flex-
ible printed circuit board 3305 which has an exposed ground
pattern and connects the TFT substrate 220 to the gate-side
printed circuit board 3105.

The data-side and gate-side printed circuit boards 310a and
31056 are connected to the data-side and gate-side flexible
printed circuit boards 330a and 33054, respectively, and
thereby transmit an external image signal and a gate drive
signal. The data-side and gate-side printed circuit boards
310a and 3105 may be disposed on a same printed circuit
board. In an exemplary embodiment, the data-side and gate-
side printed circuit boards 310a and 3105 may be alternately
connected to a side of the L.C panel 200 and the gate line and
data line of the TFT substrate 220 may extend to one side
thereof.

The data-side and gate-side flexible printed circuit boards
330a and 3305 are connected to the data line and to the gate
line of'the TFT substrate 220, respectively, and thereby trans-
mit a data drive signal and a gate drive signal to the TFT. Inan
exemplary embodiment, the flexible printed circuit board 230
include a tape automated bonding (“TAB”) integrated circuit,
which alternately transmits read, green, blue signals, a shift
start clock (“SSC”) signal, a latch pulse (“LP”) signal, a
gamma analog ground signal, a digital ground signal, digital
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electric power, an analog electric power common voltage, a
stored voltage and other similar signals, for example, which
are generated from the data-side and gate-side printed circuit
boards 310a and 3105, to the LC panel 200. In an exemplary
embodiment, the TFT substrate 220 may include an inte-
grated circuit.

The second receiving unit 100 is in a rectangular frame
shape having a plane section and a sidewall section disposed
perpendicular to the plane section. The second receiving unit
effectively prevents components of the display assembly
1000 from departing from the display assemble 1000 and
protects LC panel 200 and backlight assembly 2000 against
external impact. In an exemplary embodiment, the second
receiving unit 100 may cover at least a portion of the L.C panel
200 and the backlight assembly 2000.

In an exemplary embodiment, the backlight assembly 2000
includes a light source 600, a light guide plate 700 disposed
adjacent to the light source 600, a reflective sheet 710 dis-
posed below the light guide plate 700, optical sheets 500
disposed above the light guide plate 700 and a first receiving
unit 900 accommodating the reflective sheet 710, the light
guide plate 700 and the optical sheets 500. The backlight
assembly 2000 may further include a third receiving unit 400
accommodating the reflective sheet 710, light guide plate 700
and optical sheets 500 along with the first receiving unit 900.
The third receiving unit 400 may be referred to as a middle
frame 400, which is disposed between the first and second
receiving units 900 and 100. The third receiving unit 400 may
include plastic material.

As shownin FIGS. 1 and 2, ametal plate 800 attached to the
light source 600 to dissipate heat is further included in the
backlight assembly. In one or more exemplary embodiments,
the metal plate 800 is referred to as a light source supporter
800, and the light source supporter 800 is disposed adjacent
to, e.g., is attached to, the light source 600. Hereinafter, the
metal plate may be referred to as the light source supporter
when the light source supporter accommodates and supports
the light source.

In an exemplary embodiment, the light source 600 includes
a printed circuit board 620 and a light emitting diode 610
disposed thereon. The light emitting diode 610 emits white
light or one color of the red, green and blue. The backlight
assembly may include more than one light emitting diode
610.

The printed circuit board 620 may discharge heat gener-
ated from the light emitting diode 610 to an outside and
supply a predetermined voltage to the light emitting diode
610 disposed on the printed circuit board 620. The printed
circuit board may include a metallic layer such as metal core
printed circuit board (“MCPCB”), for example.

In an exemplary embodiment, a groove may be formed ina
predetermined portion of the printed circuit board 620, and
the light emitting diode may be disposed on the groove such
that the printed circuit board 620 surrounds the light emitting
diode 610 and thereby provides a reflective surface to the light
emitting diode 610 and maximizes light efficiency. The
printed circuit board 620 may include at least one light emit-
ting diode 610.

In FIG. 2, light source 600 is disposed in a side of the
backlight. In another embodiment, the light source 600 may
be disposed in more than one side of the backlight assembly
according to types of the display devices such as cellular
phone, monitor, a laptop computer and television set, for
example.

The light guide plate 700 is disposed in the first receiving
unit 900 and disposed opposite, e.g., facing, the light sources
600 to convert light distribution of a line light source gener-
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ated from light sources 600 into a light distribution of a
surface light source. In an exemplary embodiment, the light
guide plate 700 may include a wedge-type plate or parallel flat
plate, for example. In addition, the light guide plate 700 may
include polymethyl methacrylate (“PMMA”), which has
good transmissivity and high strength, and thereby effectively
prevents deformation or damage. The light guide plate 700
may be disposed apart from the light source at a predeter-
mined distance or disposed adjacent to the light source 600.

The reflective sheet 710 includes a plate with high light
reflectivity such that light incident thereon through a rear
surface of the light guide plate 700 is reflected again to the
light guide plate 700, thereby reducing light loss. The reflec-
tive sheet 710 may be disposed below the first receiving unit
900. Although it has been illustrated in the figures that the
reflective sheet 710 is in a flat shape, the reflective plate may
be in various shapes, for example, a corrugated form having a
triangular projection protruding from a reference reflective
surface. Further, when a highly reflective material is disposed
at a bottom surface of the first receiving unit 900, the reflec-
tive sheet 710 may be omitted or integrated into the first
receiving unit 900.

The optical sheets 500 include a diffusion sheet 510, a
polarization sheet 520 and a luminance-improving sheet 530,
which are disposed above the light guide plate 700 to cause a
luminance distribution of the light emitted from the light
guide plate 700 to be uniform. The diffusion sheet 510 may
direct the light incident from the lower light guide plate
towards a surface of the LC panel 200 to be diffused and
uniformly distributed in a wide range such that a diffused
light is radiated on the LC panel 200. The diffusion sheet 510
includes a transparent resin film including a light diffusion
member disposed on at least one side of the diffusion sheet
510. The polarization sheet 520 converts light incident
thereon at an inclined angle into light emitted vertically from
the polarization sheet 520 and incident perpendicular to the
LC panel 200, and the light efficiency is thereby substantially
maximized. Therefore, at least one polarization sheet 520
may be disposed below the L.C panel 200 such that the light is
emitted from the polarization sheet 520 to be perpendicularto
the LC panel 200. In an exemplary embodiment, two polar-
ization sheets may be used, which include a first polarization
sheet which polarizes the light from the diffusion sheet in a
first direction and a second polarization sheet which polarizes
the light in a second direction perpendicular to a plane defined
by the first polarization sheet. The luminance-improving
sheet 530 transmits light parallel to a transmission axis of the
luminance-improving sheet and reflects light perpendicular
to the transmission axis. In an exemplary embodiment, the
transmission axis of the luminance-improving sheet 530 may
be in a same direction as the polarization axis of the polariza-
tion sheet 520, and transmission efficiency is thereby substan-
tially increased.

The first receiving unit 900 may be in a box-like shape
including open top and predetermined depth to have a receiv-
ing space. The first receiving unit 900 includes bottom surface
910 and side walls 920 extended vertically from the bottom
surface 910. At an inner space of the opposing side walls 920,
disposed opposite to, e.g., facing, each other a metal plate 800
is disposed in the first receiving unit 900. Thus, the metal plate
800 is disposed in a gap between the bottom surface 910 of the
first receiving unit 900 and the light source 600.

The metal plate 800 includes a bottom plane 810 and a
lateral plane 820 extended vertically from the bottom plane
810. (As described above, the metal plate 800 is also referred
to as “light source supporter” which supports the light
source.) In an exemplary embodiment, the lateral plane 820
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contacts the third receiving unit 400, i.e. middle mold struc-
ture, and the bottom plane 810 contacts the first receiving unit
900. With the contacting structure of the metal plate 800, heat
generated from the light source 600 migrates to the metal
plate 800 and thereby spread to the first and third receiving
unit 900 and 400. The heat spread to the first and third receiv-
ing unit is further dissipated to the outside of the LCD and
thereby substantially lower the temperature of the LCD.

The metal plate 800 may include any material with suffi-
cient thermal conductivity such as aluminum, stainless steel
and iron, for example, to transfer heat from the metal plate
800 to outside of the LCD. The metal plate 800 may be
formed using various methods such as assembling or welding
the bottom plane 810 and the lateral plane 820, for example.
In an exemplary embodiment, the whole shape of the metal
plate 800 may be formed using molded metal material
inserted and taken out from a predesigned frame.

FIG. 3 is a partial cross-sectional view of another exem-
plary embodiment of the metal plate 800 of the display device
of FIG. 2.

As shown in FIG. 3, the first receiving unit 900 has at least
one hole 930 on the bottom surface 910 accommodating at
least one protrusion 830 extended from the metal plate 800.
The protrusion 830 is exposed to the outside of LCD by
passing through the hole 930 of the first receiving unit 900.
Here, convection heat transfer, made by the contact structure
of the first receiving unit 900 and the metal plate 800, is
accommodated since the heat may be directly transferred to
an outside atmosphere.

Referring to FIGS. 1 to 3, a route of heat dissipation will
now be described. In an exemplary embodiment, heat gener-
ated from the light source 600 is transferred metal plate 800
contacting the light source 600, and the heat transferred from
the light source 600 is further transferred to lateral plane 820
contacting third receiving unit 400 and bottom plane 810
contacting the bottom surface 910 of the first receiving unit
900. The heat transferred to the third receiving unit 400 may
be transferred to the first receiving unit 900 through inter-
contact structure. In an exemplary embodiment, heat, emitted
along with light from the LED 610 of the light source 600, is
transferred to the printed circuit board (“PCB”’) 620 where the
LED 610 is disposed, and the heat is dissipated to the outside
through inter-contact structures of the metal plate 800, the
first receiving unit 900, and the third receiving unit 400.

The third receiving unit 400 covers at least a portion of the
optical sheets 500 along with the first receiving unit 900. The
third receiving unit may include plastic material according to
contact structure of the optical sheets and light backlight
assembly. As described above, the third receiving unit is also
referred to as “amiddle mold frame.” In another embodiment,
the third receiving unit 400 may be omitted corresponding to
application of the LCD. For example, an exemplary embodi-
ment of the LCD in a small sized application may not include
the third receiving unit 400 for a simple structure.

FIGS. 4 and 5 are partial cross-sectional views showing
additional exemplary embodiments of the metal plate 800.

As shown in FIGS. 4 and 5, the metal plate 800 may include
a bent portion 840 connected to an elongated end of the
bottom plane 810 and extending substantially perpendicular
to the bottom plane 810 from an edge portion of the bottom
plane 810 of the metal plate 800 along the side wall 920 of the
first receiving unit 900. The metal plate including the bent
portion 840 effectively discharges the heat from the light
source.

As shown in FIG. 4, the metal plate 800 supports the light
guide plate 700 with the bottom plane 810 similarly to the
metal plates shown in FIGS. 1 to 3. The metal plate 800
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further supports the light source, e.g., light emitting diode
610, which is disposed above the metal plate 800. Hereinafter,
a portion of the bottom plane 810 where the light source 600
and the light guide plate 700 are disposed on is referred to as
“a first region.”

The bottom plane 810 further extends to the side wall 920
of the first receiving unit 900. A portion of the bottom plane
810 where the third receiving unit 400 is disposed is referred
to as “a second region” of the bottom surface 910. In another
embodiment, the metal plate 800 may not include the bent
portion 840. When the metal plate 800 includes the bent
portion 840, a gap G1 may be formed between the bent
portion 840 and the light source 600 as shown in FIG. 4. In
another embodiment, the metal plate 800 may include the
lateral plane shown in FIG. 2, and the gap G1 may be formed
between the lateral plane and the bent portion 840 of the metal
plate 800. In an exemplary embodiment, an area accommo-
dated in discharging the heat of the light source 600 to the first
receiving unit 900 may be substantially increased due to the
gap G1, and temperature of the backlight assembly is thereby
substantially lowered.

The third receiving unit may be disposed in the gap G1 as
shown in FIG. 4. In an exemplary embodiment, the third
receiving unit 400 may include a first portion, a second por-
tion, a third portion, a fourth portion, a fifth portion, a first
bending portion 410, a second bending portion 420, a third
bending portion 430 and a fourth bending portion 440 and be
bent four times and disposed in the gap G1. The first bending
portion 410 connects the first portion and the second portion,
the second bending portion 420 connects the second portion
and the third portion, the third bending portion 430 connects
the third portion and the fourth portion and the fourth bending
portion 440 connects the fourth portion and the fifth portion.
In an exemplary embodiment, the third receiving unit may
include a U-shaped portion, e.g., the second portion, the third
portion, fourth portion, the second bending portion 420 and
the third bending portion 430 connected one another, and the
first portion and the fifth portion are connected to the
U-shaped portion. The first portion, which is a bent portion in
an exemplary embodiment, is disposed between the optical
sheets 500 and LC panel 200. In an exemplary embodiment,
the first portion, the second portion, the first bending portion
410 and the second bending portion 420 of the third receiving
unit 400 may cover at least a portion of the optical sheets 500,
the light source 600 and the light guide plate 700 along with
the first receiving unit 900 and thereby restrict movement of
the optical sheets 500, the light source 600 and the light guide
plate 700. In another embodiment, the second receiving unit
100 may cover at least a portion of the LC panel 200 along
with the first portion 410 of the third receiving unit 400.

The first bending portion 410 is connected to the second
portion disposed adjacent to one of the light source 600 and
the lateral plane 820 of FIG. 2 of the metal plate 800. The third
portion is disposed on the second region of the bottom surface
910 and the fourth portion is disposed opposite the side wall
920 of the first receiving unit 900. The fifth portion connected
to the fourth bending portion 440 is disposed on the bent
portion 840 of the metal plate 800 and the side wall 920 of the
first receiving unit 900. In an exemplary embodiment, the
third receiving unit 400 includes a U-shaped portion disposed
in a space between the side wall 920 of the first receiving unit
900 and light source 600 as shown in FIG. 4. In another
embodiment, the U-shaped portion may be disposed in a
space between the bent portion 840 of the metal plate 800 and
lateral plane 820 of FIG. 2 of the metal plate 800. The
U-shaped portion may extend in a horizontal direction, par-
allel to the bottom surface 910 of the first receiving unit 900.
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The whole shape of the third receiving unit 400 may vary to
bedisposed in a gap between the lateral plane 820 and the side
wall 920 as shown in FIG. 2 and thereby effectively prevent
departing of the light source 600 and the L.C panel 200 from
the display device due to external impact along with the
second receiving unit 100. As described above, the third
receiving unit 400 may be disposed between the lateral plane
820 and the bent portion 840 of the metal plate 800 when the
metal plate further includes the lateral plane 820 disposed
between the third receiving unit 400 and the light source 600.
In an exemplary embodiment, the third receiving unit may
include plastic material, and be referred to as the middle mold
frame.

FIG. 5 is a partial cross-sectional view of still another
exemplary embodiment of the metal plate 800 of the display
panel shown in FIG. 2. The display device in FIG. 5 is sub-
stantially the same as the display device shown in FIG. 4
except that the first receiving unit 900 includes the hole 930
disposed in the bottom surface 910 and a protrusion 830
extending from the bottom plane 810 of the metal plate 800
through the hole 930, and thereby dissipates the heat of the
metal plate 800 to the outside substantially effectively. The
same or like elements shown in FIG. 5 have been labeled with
the same reference characters as used above to describe the
embodiment of display device shown in FIG. 4, and any
repetitive detailed description thereof will hereinafter be
omitted. One or more embodiments of the display device
include a backlight assembly including the third receiving
unit 400. However, the third receiving unit 400 may be omit-
ted according to the overall design of the LCD. One or more
embodiments of the LCD which do not include the third
receiving unit 400 are shown in FIGS. 6 to 8. The same or like
elements shown in FIGS. 6 to 8 have been labeled with the
same reference characters as used above to describe the
embodiments of the display device shownin FIGS. 1t0 5, and
any repetitive detailed description thereof will hereinafter be
omitted or simplified.

FIG. 6 is an exploded perspective view illustrating another
exemplary embodiment of a display device according to the
present invention. FIG. 7 is a partial cross-sectional view
taken along line B-B' of FIG. 6. FIG. 8 is a partial cross-
sectional view illustrating another exemplary embodiment of
a metal plate of the display device shown in FIG. 7.

Referring to FIGS. 6 to 8, the embodiment of the display
device includes a display assembly 1000 and a backlight
assembly 2000. The display assembly 1000 includes a L.C
panel 200, driver circuits 300a and 30056 and a second receiv-
ing unit 100. The L.C panel 200 includes a color filter substrate
and a TFT substrate. As shown in FIG. 6, the backlight assem-
bly 2000 may include a light source 600, a light guide plate
700 disposed adjacent to the light source 600, a reflective
sheet 710 disposed below the light guide plate 700, optical
sheets 500 disposed above the light guide plate 700, a first
receiving unit 900 accommodating the reflective sheet 710,
the light guide plate 700 and the optical sheets 500, and a
metal plate 800 which dissipates heat generated from the light
source.

The light source 600 includes a printed circuit board 620
and a light emitting diode 610 disposed on the printed circuit
board 620. The light emitting diode 610 emits white light or
light having one color of the red, green and blue. The printed
circuit board 620 may discharge heat generated from the light
emitting diode 610 to outside and apply a predetermined
voltage to the light emitting diode 610 disposed on the printed
circuit board 620. In an exemplary embodiment, a groove
may be formed in a predetermined portion of the printed
circuit board 620, and the light emitting diode may be dis-
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posed in the groove such that the printed circuit board 620
surrounds at least a portion of the light emitting diode 610 and
provides a reflective surface thereto, thereby maximizes light
efficiency. In an exemplary embodiment, at least one light
emitting diode 610 may be disposed on the printed circuit
board 620.

As shown in FIGS. 6 and 7, the light source 600 may be
disposed on side walls 920 of the first receiving unit 900
disposed opposite to, e.g., facing, each other. In another
embodiment, the light source 600 may be disposed on one
side wall 920 of the first receiving unit 900. In another
embodiment, the light sources 600 may be disposed on four of
the side walls 920 of the first receiving unit 900 and thereby
surround the light guide plate 700. The number of light
sources may vary based on a size and type of a device includ-
ing the display device, for example, cellular phone, monitor,
laptop computer and television set.

As shown in FIGS. 7 and 8, a lateral plane 820 of the metal
plate 800 contacts the side wall 920 of the first receiving unit
900, and the bottom surface 910 of'the first receiving unit 900
contacts the bottom plane 810 of the metal plate 800. By
contacting side and bottom portions of the first receiving unit
900 and to side and bottom portions of the metal plate 800, the
metal plate 800 transfers heat from the light source 600 to the
first receiving unit 900.

The display device in FIG. 8 is substantially the same as the
display device shown in FIG. 7 except that the first receiving
unit 900 includes a hole 930 disposed in the bottom surface
910 and a protrusion 830 extending from the bottom plane
810 of the metal plate 800 through the hole 930, and thereby
dissipates the heat of the metal plate 800 to the outside sub-
stantially effectively. The same or like elements shown in
FIG. 8 have been labeled with the same reference characters
as used above to describe the embodiment of display device
shown in FIG. 7, and any repetitive detailed description
thereof will hereinafter be omitted.

The present invention should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the concept of
the present invention to those skilled in the art.

While the present invention has been particularly shown
and described with reference to embodiments thereof, it will
be understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit or scope of the present invention as
defined by the following claims.

What is claimed is:

1. A backlight assembly comprising:

a light source which emits light;

alight guide plate disposed adjacent to the light source and
which receives the light emitted from the light source;

a light source supporter comprising a bottom plane and a
lateral plane which is extended vertically from the bot-
tom plane and integrated with the bottom plane; and

a first receiving unit comprising a bottom plane and a
lateral plane which is extended vertically from the bot-
tom plane and integrated with the bottom plane and
accommodating the light guide plate and the light
source,

wherein the light source and the light guide plate are dis-
posed on the bottom plane of the light source supporter,
and

wherein the lateral plane of the light source supporter is in
direct contact with the lateral plane of the first receiving
unit.
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2. The backlight assembly of claim 1, further comprising a
middle frame, which is coupled to the first receiving unit,
wherein at least a portion of the middle frame is in direct
contact with the light source supporter.

3. The backlight assembly of claim 2, wherein the middle
frame comprises a U-shaped portion, and at least a portion of
the U-shaped portion of the middle frame is disposed in the
inner space.

4. The backlight assembly of claim 3, wherein the middle
frame further comprises a bent portion connected to the
U-shaped portion and disposed on an optical sheet disposed
on the light source and the light guide plate.

5. The backlight assembly of claim 1, wherein the light
source supporter includes a metal plate.

6. The backlight assembly of claim 1, wherein

a hole is formed in a bottom surface of the first receiving

unit, and

the light source supporter further comprises a protrusion

disposed in the hole.

7. The backlight assembly of claim 1, wherein the light
source is in direct contact with the lateral plane of the light
source supporter.

8. The backlight assembly of claim 1, further comprising a
reflective sheet interposed between the light guide plate and
the bottom plane of the light source supporter.

9. A backlight assembly comprising:

a light source which emits light;

a light guide plate disposed adjacent to the light source and

which receives the light emitted from the light source;
alight source supporter disposed under the light source and
the light guide plate;

an optical sheet disposed on the light guide plate;

a first receiving unit accommodating the light guide plate

and the light source, and

a middle frame which is coupled to the first receiving unit,

wherein the light source supporter comprises a bottom

plane and a lateral plane which is extended vertically
from the bottom plane and integrated with the bottom
plane, and

wherein at least a portion of the middle frame is in direct

contact with more than a substantial portion of a major
surface plane defining the lateral plane of the light
source supporter.

10. The backlight assembly of claim 9, wherein the light
source is in direct contact with both the bottom plane and the
lateral plane of the light source supporter.

11. The backlight assembly of claim 9, wherein the middle
frame comprises a U-shaped portion, and at least a portion of
the U-shaped portion of the middle frame is disposed in the
inner space.

12. The backlight assembly of claim 11, wherein the
middle frame further comprises a bent portion connected to
the U-shaped portion and disposed on an optical sheet dis-
posed on the light source and the light guide plate.

13. The backlight assembly of claim 9, wherein the light
source supporter includes a metal plate.

14. The backlight assembly of claim 9, wherein a hole is
formed in a bottom surface of the first receiving unit, and the
light source supporter further comprises a protrusion dis-
posed in the hole.

15. A liquid crystal display, comprising: a liquid crystal
panel which displays an image; a backlight assembly com-
prising: a light source disposed adjacent to an edge portion of
the liquid crystal panel; a light guide plate disposed adjacent
to the light source and which emits light to the liquid crystal
panel; an optical sheet disposed between the light guide plate
and the liquid crystal panel; a first receiving unit including a
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bottom plane and a lateral plane which is extended vertically
from the bottom plane and integrated with the bottom plane
and accommodating the light source, the light guide plate and
the optical sheet; and a light source supporter which supports
the light source and the light guide plate, the light source
supporter comprising a bottom plane and a lateral plane
which is extended vertically from the bottom plane and inte-
grated with the bottom plane; and a second receiving unit
covering at least a portion of the edge portion of the liquid
crystal panel and the side wall of the first receiving unit,
wherein the light source and the light guide plate are disposed
on the first region of the bottom plane of the light source
supporter, and wherein the lateral plane of the light source
supporter is in direct contact with the lateral plane of the first
receiving unit.

16. The liquid crystal display of claim 15, wherein the light
source is in direct contact with the lateral plane of the light
source supporter.

17. The liquid crystal display of claim 15, further compris-
ing a reflective sheet interposed between the light guide plate
and the bottom plane of the light source supporter.

18. The liquid crystal display of claim 15, further compris-
ing a middle frame, which is coupled to the first receiving
unit, wherein at least a portion of the middle frame is in direct
contact with the light source supporter.

19. The liquid crystal display of claim 15, wherein the light
source supporter includes metallic material.
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